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1020030032059 : 2003/8/29 
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1020030032059 #3 ^7}: 2003/8/29 

al^ji, 41 ^ 43 ISfe ^ 3M3-fH4 <$%s)^, 4l 5LB4 <y^€ 

» 42 Hi #^]-JI, 42 5.^4 <y^^ ^!JL-fr 43 IBS. #^e>^ 4l 

^2}- IBf ^*)*Rr # ^5}-/^^5}-7l^-; 4l ifl*] ^l*}^, 
^•71 42 lib ^ ^4^2}- , 42 SB-4 4\t£ 43 

5.H5. #3*}- Jl, 4l 4^ XI 2 ISS #^*Hr 42 *)-t4°l 

Ei<4, 4 1 ^4 £Bt ^wI^Vjl, Xll lEb #7] 42 43 S. 

H^f ^^M, 43 IBb #7] 42 41 iHS]- ^^£)ZL, 

^ 413 fSf 34 41 IEH ^3 £ E;4 7>^^O.S. ^^M, J^#£]b 

413 fSf 34 41 11^ 44 7>^^o.5. ^^51 Jl, 4^3tt 4^ 

3 fSf 34 42 IEH ^3 £E<4 7}^2jOi ^^£lb # ^3*1* ^4 

£ 2 

4 = / = !- 2-1- , ^11-4 # ^3*1, # 4^5}-/^Cf#2}-7) 
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1020030032059 #^ <£x\: 2003/8/29 

*fl^ 7r^tr ^H-/^ S-^{ RECONF I GURABLE ADD/DROP MODULE} 

» 

^j-^l-cf^ (wavelength division multiplexing 

optical transmission system: WDM optical transmission system) 0 !) ^tr 
*1, ^r*l ^HH *l*8*Rr 4#Sr^ #^lJM tflsH *im 

°fl.E= 5E^r = channel add/drop)* ^*$*}7] <>fl -EL/JEL-g- S.-t(add/drop 

moduleH ?rtr 

^l^S(metro) WDM ^l^^^r 4 ^=(nodeHH ^iL 0 -) °fl^/ = l- 

^ 9X1= -Pr<3tK flexible) ^3] 3. 1t£$3L ^rf. 
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1020030032059 . 2003/8/29 
^HeKinfra)^ «l-§- iL-§:(cost-ef fecive)* ^ 5Utt A l^ 

(single-fiber bidirectional ring network)^ rfl^l ?±*§S\JL 9X^. 

^l^tr ^iAi 7 H> ^3<y ^ ^fl = / = # S. 

lr°14. MlB^a.^ ^2i*\} t^e} o}eJ 7 >^ ^^./ = # SL^o] 

7m$&^. =L f^l>H, 1 7fl^ ^ ^sj-/^cf^7l(optical 
multiplexer/demultiplexer)* °]-§-tr ^31^ 4lnMd 7>^tb 6 fl=. SL 

^-t^H 3 (circulator: CIR) , ^ (optical switch: SW), 3M3-fr 3 

fiber Bragg grating: FBG)S. ^^1^ ^f-^^olcf. 

%Sl *iS.7} '###'<y ^o.oil ^ ISr W.S.3. ci*^ -###„,• 

£.3. 7l7flBT>7lS. *Vc}. 

£ l£ #s)H 4^ 41tMS 7>^tr °fl— /— -fr 5L^^ 51 ^ 

#71 °fl — / — if~ S-^(IOO)^ 4U ^^M^iUO)^, % tt&Sb/qt^sBt 
7l(130)Sr, 4U ifl^l 41 n °J) = / = ^(140, 150)1- 5Ef-^r. 

<#7) 41 1 *) oIe-K 120)^- 41 1 tfl^l 413 SB( 1201-1203)* ■MSraL, 
4U ?J 413 3LB( 1201, 1203) ^ M-fKllOW £^€4. ^7) 4U ^#^o] 
3(120)$=- ^7} ^ *^-fr(110)* ^-*fl 411 HHU201H1 <a§}€ f^llf 412 
5LBl(1202)5. 412 5LH(1202)oll <y^€ ^KUl* 413 5LB(1203)5. # 

^tb4. ^"71 411 *H-3lM 3(120)$=- 4^- ^r^i, H SL^o\) 
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1020030032059 #33 2003/8/29 

#?1 % C^S}-/^ 4^^-71 (130)fe ZL Oj^ofl 5>l4^ Cff^ IS 

(multiplexing port: MP, 131)21- zl Ef^l XU i-fl*l XI n ^^Hrs}- IB • 
(demultiplexing port: DP, 132,133)* t^IsH, #7l % ^S}-/^ t^s^l 
(130)tt cf^sj- IB( 131)^1 c^s}-*} fAjif sj-^-t^. ^cf^sj-sH 

XU ^*1 Xln ^cff^s}- IBU32, 133)5. #^^>J1, XU i-fl*) Xln ^cf^s}- IB 
(132,133)oll <yi§m XU *fl*l Xln ^^(Al-An)* ^SM^ i=rf^ IBU31) 
5- #71 # cf^5r/^cf#Sr7l(l30)^ tJ-f'Sj- IB(131)ir #7l XU 

*H"3H ^(120)2} Xl2 IB(1202)2l- ^^^cf. # 7 1 % t^s^cl-f^yl (130) 
21 XU ufl*l ^ln ^4^5r IB1-(132,133)£: #7l XU ifl*l Xln ofl j= /J= 1-^ 
(140,150)2)- ^rfl^ 

#71 XU ifl*l Xln o flS-/S.l-¥-(140 t 150)fe- ^ 1>2 ^" ^^(141,151)^ 
, ^7>(i42,152)sf, *ll-elMEl (143,153)5 I^W. #7l XU xfl*l Xln 

ofl S./ S.l-f-( 140, 150) S.^ ^oj^v ^-#^ 7}^£S, #71^1 ofle/c^-JjL 
(140)ofl cfl^AinV ^^^7)5. ^Cf. 

#7l XU ol]c/cs.«. (14 o)^ % ^^(141)2l- ( ^1 ^ o. ^^( 142 ) 

2]-, Xl21 ^l-eflolE^(i43)» l^-trcf. 

#71 XU ^ ^^(141)^ ZL Oj^ofl XI 1 IB(1411)^f, ZL Ej-^ofl 7112 ^ 

X13 IB( 1412, 1413)1- ^1*}^, XU IB(1411)^r #7l % A^/^A^?] 
(130)21 XU <^^s\. IB(132)2f <£^S\5L, Xl2 IB(1412)^ #7l ^-fr 3 
7V(142)2f <^^s]^, X13 IB(1413)^ #71 all 21 *^N°raU43)^ ^^^cf. 
#71 XI l % ^$1*1(141)21 XU IB(1411)^ XI 2 5? XI 3 IB(1412,1413) ^ srf 
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1020030032059 2003/8/29 

uj-fi]- ^}i»3cl5. ^^^cf. ^-71 Xll % ^^(141)^.w>(bar) #Efl°lH XI 1 2. 
B(1411)^ XI 2 BB(1412)7> ^S. ^s^, HB^(cross) <#e)HH X}1 IS 
(1411)sf X|3 BB(1413)7} *\3_ ^l^t}. 

<13> # 7 ] Xl21 41"^l 0 l^(143)fe- Xll X13 BB( 1431-1433)* ^fl^, 

XI 2 BB(1432)^r #7] # ^^1(141)^ Xl3 3LB(1413)^ ^^tf. #7l X|21 
^11-^^^(143)^ Xl2 BB(1432H1 Xll XI^UD* XI 3 BB(1433)B 

#?3f-BB*l 4>7l XI 1 XmUD* XIt^I-ji, Xll BB (1431)4) xm* 
XI 2 BB(1432)B #3^B3.*| ^71 Xll XmUl).* *h7\*±t\. % 7 ] X121 *H- 
3(143)^ ^M-B^i zl ^ IB1 Mil =i 91 

*HH BBS. #^*KS1^- 

<14> ^-71 ofl^/c^. sl!-(100)<X ^-fr(HO)* f-C ^^5)^ X]l vfl^l 

Xln X|\t(Al~X.n)B °]-f-<X*l ^-tli* ntflB X|i(pass)*l 71tt Xll 4^4, 
A o v 7l XI 1 Xl^(\l)-ar XI 7^ XI 1 ^^(Xl)^- ^7>^ XI 2 43 

<15> ^ X|l XH^( D 1BA])^ >S-7l XU tfl^l Xln> 

^^1(141, 151)» «> ^-HflB XHW. ^-71 Xll *lt-3HEi( 120)3 Xll BB 
(1201H1 •a^^^-tlife XI 2 BB(1202)S. #^s|Jl, #7l # ^s\-/^^s\- 
71(130)^ cf^s}- 5£B(131)<H1 ^MiJL* 4#-g-^ ^t^aMH XI 1 vfl*l 
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1020030032059 #3 2003/8/29 

Xln SB(132, 133)3 #3^4. #7) XU °fl-^/ = #-¥-(140)21 XU # i$l*l 
(141)-b XU SB(1411)Xl XU Xl^(Xl)* XI 2 SB(1412)3 #^^51, 

^•71 XU ^^>(142)^ <a.3€ XI 1 ^^(Xl)-fr ^V^mtf. #7] XI 1 # 

i^*l(141)fe XI 2 SB(1412)X1 <a^£ XI 1 XWXD* XI 1 SB(1411)3 #3 

ol^- y o v ^3, ^-71 X12 ifl*l Xln °fl:EL/JE.-f-^(140,150)*r 

X12 vfl^l Xln XmUl~\n)* icflS. Xl^A^lXl ^7) % At^/^A^ 

21-71(130)^ XII *fl*l Xln SB(132,133)Xl <&%Q XI 1 vfl^l Xln Xm( 

Xl-Xn)^- 4^^H 4^5}- SB(131)3 #71 X]l *|^ell 

^1^(120)^- XI 2 IB( 1202 HI #7l ^-^(110) 

<*l^ XI 3 SBC 1203)3. €h^th=k 

cf^-o.^ xl 2 ^^*>^, XH^-^ ^>7l XI 1 % i^^l(141)# 

i #Efl3. XH^-JI, M-^^l # ^^1(151)1- #Efl3 XHW. #7] XU *| 
1- 31 °lEi (120)51 XU SB(1201)Xl <imQ ^S.^ XI 2 SB(1202)3 
•^"71 % ^5f/^cf^5}-7l(130)^ M (131) XI <gt^ t^llf sj-^ 

^ ^cf^^H XU ifl^l Xln SBU32, 133)3. #^*>cf. #7.] XU % ^3)*} 
(141)^ XU SBU41DX1 XU X|^( X l)-§- Xl3 SB(1413)3 #^*>31, 

^-71 X121 ^€2ll 0 l^(143)^ XI 2 SB(1432)X1 <g§^ XU XI^(Xl)* X|3 S 
B(1433)3 #^.<L3*| , #7} XU XJ^(Xl)^: Xl7i*H}. ^7} Xl21 ^"telM 
El (143)^ XI 1 SB(1431)X1 <y^€ XI 1 Xl>|(Xl)-§- XI 2 SB( 1432)3. 
3*), <#7] XU XHi(.XD* ^71-^cf. #7] XU ^ ^^1(141)^ XI 3 SB 

(ui3)xi <$n$. XU 
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1020030032059 #^ 2003/8/29 

^M(Xl)t 3L2E( 1411)3. #^tb^f. #7l- ofl^ / c 1 .«.=. (150) o. <y 
3€ ^12 tfl*l >Hln ^^(A2-An)t ^tflS. afl^m^f. -# 7 1 # 4^5)7^^ 
5|-7)(130)^ ^11 vfl^) ^ln ^t^Sf- 5LHU32.133H *fil vfl^l *lln 

Al~\n)-i- ^^>o^ £3(131)3. #^*>Jl, #7] ^)l 

°1^(120)^ *)]2 5LB(1202H1 <y^^ <^ ^ -R-(110) 

q\ o^sl £B(1203)3. #^1}. 

^-71 ojjc/c^- s^(100)^ A]l *fln zm(\l~\n)°\] A) 

1 ^ln i^*](141 ( 151)^ ?AA ^ ^ <*r *ti^ 

(140.150) ^7 «fl# *im-8: 2fl^Al7l7) ^sfl ^71 ^> 47Kl41,151)(£E^r *}e-i 
^}*1])«- ^til^]o>^ ( ^ * fl ^ ^ a o v 7] %q o. 3^ 

(141.151) ^ «VA> j^-g. ^^«flo]: ^-ol jitij-g-^l ^ o. 3^ 
(141,151)* ^a]^o> *1afl oflc/cs. £ = (100 )oj ^2]-ti}7|- #^}^ 

^7}?}: #Hfl^ ^*fl^ n^}7] 3^3*1, 

fit* ^l^-^l sa^. 
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1020030032059 • #^ Qx}: 2003/8/29 

<20> ^ 7 )i& ^*>7l ^ofl ^ 7fl^ 7>^t!- ^/.E.^- 

=M, afll ^Jit »12 iBS t^*^, ^2 5LBl^l <9^€ # 

^)3 iBIS. f^SRr ^H-^olE^Sf; a 0 v 7 ] ^)^ efl oiE^ ^12 SB 

m m BBt ^«1^>J1, ^"71 ^12 SBl^ *fl# ^cf^g}- IB$f 

, *fl2 £B1 *11\i£r *ll3 IB1 #3^1, 1B1 ^fl^^r *fl 

2 £B^ a|)2 ^#eflolE^ ( ifl^l ^4 iBt ^wl^Jl, afll SB1 

tt #7] *\}2 *\}3 <£^S\vl, z\}3 SBl^ <#7] *fl2 *m3H 

7V^^o.S ^sM, JELl-S)^ ^*fl *U IBb *fl4 iBSf 7> 

^^o. s <^^i )zL) Oflc^^ * fl ^cq ^ 2 £ eh ^ 3 7f^^ 
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1020030032059 #=j <^^>: 2003/8/29 

*>fecfl, ^-teflolB] Hfe % ^4*14 %2i «1I7} •###'<*] ^^-ofl ZL £E 

fe- W^-S. -### m - 7l^fl*>7lS tb4. 

£ 2^ i^^l 4€- 7>^^ oflJ=/J=§ 441^ 

#7) l£/Ef J£#(200)£- *fll *)t-3H4(220)4, # 4^517^4 
(230)4, ^fll vfl*] *fl n °11— / — m"^-(240,250)# 5.^4. 
^-71 *H-3M4(220)^ *fll vfl4 ^13 iH(2201-2203)# ^-wl*>JL, 
^11 ^ *fl3 IB (2201, 2203 )tt 4-*?- -fi-(210)<>1] ^^€4. ^4 afll ^If-elM 
4(220)^ #7] 9]*- ^o.(2io)l- -f-*fl ^11 IB(2201)°ll ^JL* *fl2 

IB(2202)5. #^*}JL, *ll2 IB(2202H] <y<N€ f A Jst ^13 5LB(2203)5. # 
^4. #7) 4f-3M4(220)Tr 4# ^-4€r^ ^454, ^ 5LH^1 
n $133!; IBS #5^K£^ ^€4. 

# 4^s}7^ 4f^7l (230)^ ZL ^^ofl *}44 cf^sf 3LH(231)4 
ZL 4=%°ll ^ll ifl*] ^4^2}- IB(232,233)» ^444, $7] % 4^/^ 
4^51-71(230)^ 4^51- IB(231H1 <g ^€ 4^2}-^ ^Jl» 4# 1 t5. ^4# 
S^H ^lll vfl4 *fl n ^cf^s}- IB (232 ,233)5. #^*>J1 ( *fll ifl4 >fln *34^ 
4 m( 232, 233 HI <$^& *fll ^fl4 ^fln ^^(Al-An)t 4#444 4f^ 
B(231)S #3?!:4. # 4^47^4^51-71(230)4 4^4 IB(231)*r # 

7l *fll 3144(220) 4 A2 IB(2202)4 £^€4. #7] % 4^4/44^4 
71(230)4 *fll ^4 ^ln ^4^4 IB-f-(232,233)£r #7l ^Hl 1 44 ;% °flH/H. 
*-^(240, 250) 4 ^41* ^^^14. #4 # 4^4/^4^4-71(230)^7 #51*11 7] 
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1020030032059 <£A- 2003/8/29 

% -SM ^33^ 1>6 5=3^ 3*} waveguide grating router: WGR)# SL 

^ &*4. 

^71 XU ifl^l X)n ofl = /= §-¥-(240,250)^ *Jf-2lM 3(241, 251 )*4, 2 

>2 # (242,252)* S.^th4, -*7l XU ifl*l X]n °fl (240, 250) fe- 

SL^ -S-^tr 7M£S, #7l Till ofl = /c^.«.(240)ofl tfl«fl^nj- 

3- th4. 

#7] XI l oflc/c^.a.(24 0 )^ X|21 ^€sfl°l^(241)^, XU # ifl *1(242) 

1- a^tf. 

#7l X121 ^H-efl°l^(241)^ XU tfl^l Xl3 5LB(2411~2413)» ^1^, 
XI 2 SB(2412)^ #7] # Cr^sj-/^ 14^71(230)^ XI 1 SB(232)i4 
^^€cf. ^"71 X121 *i^3HBK241)fe XI 2 5.H(2412)oll XH XI^(Xl) 

* XI 3 5EH( 2413)3. #^*>J1, XI 1 5LB(2411H1 XI 1 X|^(X1)-S: XI 2 

5EB(2412)3 #^th4. X121 *|-I-3HeU241)*r ^ £>r3.*1 , 

n tffl 5EB<H1 ^Jit ^ Sl^tr IBS ^=U4. 

#71 XU # ^^1(242)^ ZL <£^°\] «fl^l^ XI 1 ^ XI 2 SB (2421,2422) 
<4, =L E^afl ufl^l^ XI 3 £ XI 4 iB(2423, 2424)1- t^I*^. <#7] XI 1 # i 
(242)2] XI 1 iB(2421)-& #7l X]21 ^f-eflolEi (241)^1 XI 3 5LH(2413)s4 
#7l XI 1 % ^*1(242)^ XI 3 3LB(2423)£- ^7\ X]21 ^t^MEl 
(241)3 XI 1 5.H(2411)^- <S^t4. ^71 XU % (242)3 XU iH(2421) 

^ sfl^s]^ ^fl^oj f S f ^sfl XI 3 BB (2423)3- 7f^^o.S , 
^ ^3 
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1020030032059 #3 2003/8/29 

^«fl ^11 5LB(2421)fe ^14 IH(2424)2}- 7>^^^S. j1, = 

^fl^^ Sin A]2 5LH(2422)^r *fl3 IB(2423)s}- 7>'£*j <&&&t±. 

#7l # ^*l(242)^r w> #3H>H 5LE(2421)i4 *1l3 IB(2423)7> ^ 
S #7l Al # ^*l(242)^r 3.3-^ #3HH ^ll IB(2421)2}- *fl4 

IB(2424)7> *)3. ^^SlZL, ^12 iH(2422)^ *fl3 5LS(2423)7> 

#7} «fl = /:E.* S.lr(200)ol St] «- ^o.(2i 0 )# -f-^fl ^*1 
*fln ^^(Al-An)S. ^l^^l #^1Jl-I- ZLtftg. ^^X]?)^ #7l # 

sr>7lS. tb^. 

^^^1(242,252)1- w> *1H*H}. #7] ^#eflolEK220)^l *)U IB 

(2201H1 <%n& %*\3L^ *fl2 IB(2202)5. #7] % cf ^5}-/^ 4^5}- 

71(230)^ IB(23lH t^llt 4^1" *fll tfl^l 

*l]n IB(232,233)S. #^4-. #7l A]l ^ =§-^-(240)^ A]2l *H-3H^ 
(241)^ A}2 IH(2412H *fll *fl^(\l)-£ *fl3 3LH(2413)3. #^}JI, 

#71 *U % ^^1(242)^ afll IBC2421H1 <^N€ ^1 ^fl^(Xl)* *fl3 IB 
(2423)B #^tbcf. ^7l ^21 *)-I-eflolEi(241)^r IB(241lHl ^1 
^UD* *fl2 IB(2412)S. #3^4. °1^ #71 °flj= 

/^.#-^-(250)^ *fl2 ifl^l PHln ^(X2~Xn)4: ncfli 2fliX|7j7fl ^cf. 

#7l % A^m^Q 71(230)^ Ml^l *fln ^cf^s}- IB (232, 233 HI 
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1020030032059 %■^ 2003/8/29 

€ *Hl vfl^l *fln ^M(Xl-An)!- 4#^H £^(231)3. #3 

SfroL, <$7) ^MojBl(220)fe *)]2 JEH(2202)°fl <3^^1 ^3-^ ■ 3ttl£* 
#7l M-fK210)Sj- ^13 5LB(2203)S. 

cf-g-o.^. ^12 #71 # i^^(242)» 3.3. 

i ^EflS. ^H^i, M-^x] % >i^^(252)# w> ^-Efl^. Tflo^^-cf. ^-71 *] 
f-eflolEl(220)^ *fli iB(220lHl ^Jl^t A)2 5LH(2202)3 #^£|JL ( 

#71 % ^-#2f/^q-^5f7l(230)^ 5LB(231H1 °J 3€ t^Jlf 

^- ^cJ-^SHM ^ ^ (232, 233)3. #^4. #7l A]l ^fl-E. 

^#-¥-(240)^ ^121 ^ll-eflc>lE : |(241)^ *fl2 5EH(2412H <im$. ^fl^(Xl) 
# ^13 5LB(2413)S #^*>J1, #71 *fll # ^^1(242)^ *fll 5LB(2421H1 °J 
n& *\U ^^(Al)^- *fl4 5£B(2424)S.- #^^-0.5.^1, <#7) *fll *fl\IUl)* 
A #7l afll ^ ^*K242)tt ^12 5LBC2422H1 ^1 *fl^UD* 

^13 £B(2423)3 #^f-JliM, #71 *fll ^B^(A1)# ^7RVcf. #7l *fl21 *| 
■M°]Ei(241)^r 5LB(2411)<H1 *fll *fl^UD* A}2 M(2412)3 # 

^tf. uH*] o]l^/cs.Jf(250)fe ^2 vfl^l *fln ^^(\2~An)# ZLnfl 

3. sfl^l^i}. ^7) # cf#^-/^^#S}-7l(230)^ vfl^l *fln S.B. 
(232.233H1 *1U ^*1 *fln ^W(\l~Xn)# ^jvg-^- cf^sH A^ 

iH(231)3 #^^>il, #7l A]l ^ J §:^)]°)K\(220)±; >fl2 31B(2202H1 A 
f^^i #71 ^-8-(210)^ *fl3 SB(2203)3 ^^t!:^. 



19-14 



1020030032059 %^ <Qz\: 2003/8/29 

Hl^H al-8- JL#(cost-effective)°l , ^i&SMl ^ ^ 
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13 ^M* 1] 

*1^ vfl«*IM tf^s}-^ ^-a]^^ ^tb ^8-8- 

^ ^^M, ##Jl<Hl tfl*V Xj\l cfl= cc^ JEL^ ^^*>7l ofl<=/JEL 

X] 1 ifl*l Xl3 ISt T^iai-aL, Xll ^ Xl3 Mb ^"71 ^#-R-i4 
XU 5EH<i Mil Xl2 leg. #^«Val,' XI 2 5LB°ll ^ 

it XI 3 £E£ XI 1 ^^^}o)e.]9\-; 

^7} XU Xl2 BH^ M^u} <#7] S\±r ^ 

^l*Rr * cf#^-/^^2l-7]^; 

XI 1 vfl^l Xl3 .IBt #71 Xl2 lib *fl^ ^cf^sj- iBsf 
^112 iBofl <gs^ XH££ XI 3 XU <a^€ XI 

Xl2 IBS #^*l"b Xl2 

XII ifl*l X| 4 IBf ^wl^^l, XI 1 IBb -*7l XI 2 ^fe)lo]E^ Xl3 S. 
S^- ^^H, XI 3 ISb >%7\ X]2 ^t^H^ Xll iBSf <&^£\JL, sfl^S) 
b X)^ fSf ^«fl Xll lib XI 3 iB^ 7V^^ , =l-slb 
XI ^3 iH*fl Xll lib XI 4 7>^^o.S. <^^SlJl, ^ = Slb XI ^ 
Si -f-S-I- XI 2 iBb XI 3 5LHS1- 7>^^o.S ^l^lb % 
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cHr^l ofl = /^#^-l- i^f-i: l^c^SLS- Sfrfe *fl^ oflJEL/JE. 

1-2-1". 
[^t 1 * 2] 

^71 # 4^7^ ^^M^r 3*} eR^* 3L##-g- ^-^AS 

^ ^Brtb ofl^/^1- 5-1- . 
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